The dental profile of the population of most industrialized countries is changing.
Introduction
Concerns over the quality of oral health care for frail or dependent elderly people are not something to which industrialised societies have traditionally been very accustomed. For as long as institutionalised care of the very old has been a feature of our way of life, being elderly has been associated with being toothless. Historically, the dental care required by most of this population amounted to no more than occasional replacement of complete dentures. Disease associated with the soft tissues occurred but, with the exception of oral cancer, did not require complex treatment. For most of the population the options were limited, the costs low, and the results predictable, although not always ideal. The people who retained natural teeth into advanced age were sufficiently few to be manageable within existing frameworks of care, and oral health tended to be low on a list of priorities for health care in elderly people.
However, the need for oral health care in dependent elderly people will soon be a much bigger issue. The key to this is the profound alteration in the dental state of the population, a change which has been shown clearly in Britain and which is being mirrored throughout much of the developed world.' Retention of some natural teeth into old age was a rarity until recently. In 1968, 88% of the over 75 year olds in England and Wales had no natural teeth,2 many having been rendered edentulous before the second world war. Since the war, the younger groups in the population have retained their natural teeth much longer; this is at least partly due to the increased availability of affordable dental care combined with an increasing desire to retain natural teeth. The first wave of this group of dentate people reached adulthood during the second world war and have now been of pensionable age for some time. We are just starting to see the first major changes in the dental status of the oldest members of the United Kingdom population, although some other countries are further down this line.' Predictions from data recorded in 1968, 1978, and 1988 in the United Kingdom suggest that there will be at least a threefold increase in the proportion of the 75 and over age group who have teeth (from 20% up to 68%) over the 30 year period from 1988 to 2018. This is predicted to increase further to 81 % over the subsequent 20 years.3
With planning and awareness, the widespread retention of natural teeth among frail and dependent elderly people could bring considerable benefits in terms of health and wellbeing. There is good evidence to show that, when sufficient teeth are retained in a reasonable condition, dietary intake is improved and general health, wellbeing, and satisfaction with oral function tend to be higher than in the edentulous and those with a very limited natural dentition."7 However, the improvements in oral health which have led to the retention of teeth into old age also have the potential to bring with them a new set of problems which need to be solved.
There is a substantial and growing body of evidence to link advanced periodontal disease and oral sepsis associated with remaining natural teeth to serious problems with general health. There is evidence suggesting fairly strong specific associations between coronary heart disease and perhaps also stroke, and dental disease.8"'0 Poor dental state (specifically poor hygiene) has also been associated with fatal chest infection in frail dependent elderly people." Although the evidence for all of these associations is, as yet, inconclusive, it is growing and looks increasingly convincing. Although many of the common conditions affecting natural teeth are difficult to treat in very old and frail subjects, they may be easier to prevent. Control of diet and good hygiene combined with early detection and simple preventive treatment of early disease may be sufficient to prevent or slow down root decay and good hygiene is essential to the control of periodontal disease, 16 but these measures need strategic planning both at an individual and a population level. If there is no strategic awareness and no implementation of effective prevention, the result will be discomfort and cost to these subjects, logistic problems for carers who have to organise treatment, and an economic burden for the rest of society.
The oral health of frail and dependent elderly people: is there a problem? The evidence we have on the oral health of this group is limited, but what there is suggests that oral health is poor. Historically, many of the studies were of those with no natural teeth, as there were few elderly people in institutions with natural teeth. These indicated that the quality of dentures and of oral hygiene were not good. '7 18 Limited data for dentate people suggest similar problems of poor hygiene and disease,'9-23 and this seems to be an international phenomenon.
Some of the more recent data for frail and dependent elderly people come from the oral health survey which was part of the recent national diet and nutrition survey (NDNS) conducted in Britain in 1994-5. 24 25 This survey was commissioned by the Departments of Health in England, Wales, and Scotland and Table 2 shows that although there are many dentate older adults, most have a very reduced dentition. More than 20 teeth is often used as a threshold for a dentition which is functional without the need for partial dentures. Even among the people with natural teeth, the percentage with 21 or more is small, even in the younger group (65-74) it is 32%. Many of the rest of those with teeth will rely upon a denture combined with their natural teeth to give them a functioning dentition. Table 2 also shows clearly that there is a higher rate of tooth decay (including root caries) in frail and dependent elderly people living in institutions than among free living people. Nearly a third of all natural teeth are affected, compared with just over 10% of all teeth in free living people aged 65 and over. The number of free living very old people (¢ 85) with some teeth is still low, hence the final base number for this group is small, particularly after weighting. However, the data presented indicate that there is also a higher level of decay in this group than in younger groups, but less than that found for the sample from institutions. Strategies for oral health in frail and dependent elderly people As the numbers of dentate elderly people begin to rise rapidly we are in a situation which we think is finely balanced between the widespread retention of natural teeth being a benefit, and their disease and management being a burden. The evidence from existing data on elderly people in institutions indicates that the balance could easily tip towards being a burden unless oral health care is improved. The awareness of these problems among health professionals and carers, and their ability to implement appropriate but low cost management strategies, will be critical if quality of care is to be improved and the balance tipped towards benefit.
Appropriate oral health management strategies in the frail and dependent elderly population will be about control of disease rather than complex and complete treatment. The two factors which could make the greatest difference between oral health benefit and oral health burden are good oral hygiene and care with diet. Dental professionals have a part to play, but the day to day management of these factors is largely out of their control and in many cases will also be out of the control of the patient. Lack of motivation is often a substantial barrier to improving oral hygiene and diet, but dependent elderly people are in an unusual position in that the motivation which is required is on the part of the carers rather than the elderly people themselves. This may make the universal delivery of good hygiene and diet easier for this age group than we might expect.
Improving hygiene
Dental plaque is an accumulation of oral bacteria in a sticky organic matrix which adheres to teeth and any other hard surfaces in the mouth, including dentures. It is present in every mouth and when it is removed will reappear in clinically detectable quantities within a few hours. Dental plaque has fundamental associations with both of the main dental diseases (periodontal disease and dental caries, including root caries), but is easily removed from most sites by simple but appropriate brushing. Effective plaque control is of fundamental importance in controlling periodontal disease.'6 Where areas of root surfaces are exposed to the oral environment, as is the case in elderly people, good plaque control should play an equally important part in controlling root caries.""'9 The key to ensuring that retained natural teeth are a benefit to frail and dependent elderly people is avoidance of uncontrolled tooth loss and pain resulting from these diseases; good quality plaque control would go a very long way towards achieving this.
There is nothing very complicated about plaque removal, if it is done effectively there is theoretically no need to do it more than once or twice a day. Yet, plaque scores among elderly people in institutions in the recent national diet and nutrition survey of people aged 65 years and over were much higher than among the free living people, and root caries scores were correspondingly high, although there was little difference in periodontal measurements. Dependent elderly people are often not in a position to maintain the levels of oral hygiene required, and many may never have had good oral hygiene. The burden of responsibility for this very simple but important function will fall upon those who care for them, but a knowledge of effective but simple oral hygiene practices is not inherent, it needs to be delivered, and brushing somebody else's teeth is a skill that has to be learned.
The first part of a strategy for improving the oral health care of frail and dependent elderly people is to consider the issue of education of carers both in relation to the need for and the provision of health care and monitoring. Such training could be achieved at a relatively low cost with use of dental hygienists and dental health educators.
Dietary awareness
Dental caries occurs when plaque bacteria metabolise dietary sugars to produce acids on the surface of the tooth. The resultant low pH leads to demineralisation of the mineral component and subsequent softening and cavitation of the tooth surface. The pH gradually recovers after the sugar intake, but frequent sugar intakes maintain a constantly low pH and persistent damaging caries activity. When saliva flow is reduced the recovery of pH after a sugar intake is further delayed, allowing more time for demineralisation to occur. When the pH recovers remineralisation and repair of damaged surfaces may occur when there is sufficient salivary flow.
Anybody who has frequent intake of foods containing sugar is at risk of ongoing caries activity."0 Dependent and frail elderly people are at additional risk because salivary flow is often reduced substantially by use of medication or other systemic factors, whereas there are usually many exposed root surfaces which are vulnerable sites for new caries. 28 29 Plaque control will provide some protection, but even when this is good there are areas which cannot be easily cleaned. A reduction in the intake of non-milk extrinsic sugars, particularly in the frequency of intake is at the heart of caries control. The worst imaginable dietary regime, from the point of view of dental decay, would be frequent intake of sugar-for example, in the form of sweetened tea or coffee or as snacks such as biscuits and confectionery that contain sugar. Regrettably this (empirically) seems to be a perfect description of dietary practice which is common in many residential institutions. Ironically, many elderly people may be able to manage a more challenging (in terms of chewing) and less cariogenic diet if natural teeth are retained in good condition.
The second part of our strategy for improving oral health in frail and dependent elderly people is to put into place advisory and monitoring structures to ensure good dietary practice in these groups. Once again the dental professional can only provide an advisory role, the real difference could be made by those who administer the day to day care of these elderly subjects.
Professional monitoring and treatment Even where appropriate preventive strategies are in place, disease will still occur and dental decay can often progress rapidly in elderly people. Early detection will often lead to simple treatment which can be delivered quickly in the home. Early detection means frequent checks by trained professionals. Ideally this would be a dentist, but very effective in plaque control and may prove a useful adjunct to conventional oral hygiene practices.'6 Other promising topical chlorhexidine applications are also now available and may provide considerable benefit in terms of preventing dental decay.'5 All of these will be useful, but (with the exception of fluoridation of the water supply) should be used only on the basis of professional dental advice.
Conclusions
Within a few years there will be a rapid and profound alteration in the oral health of the oldest members of society. The change will be towards the retention of natural teeth. This could bring important benefits in terms of nutrition and general wellbeing, but it could also bring with it a great deal of dental disease and the need for complex care. Management strategies based on prevention, frequent monitoring, and early treatment of dental disease are essential if the full benefit of improvements in oral health are to be forthcoming.
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